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A process for surface structuring. 

The present invention relates to a process for the manufacture of a decorative 
thermosetting laminate with a surface structure that realistically matches the decor 
of ihe upper surface 

Products coated with thermosetting laminates are frequent today. They are 
foremost used when the demand for abrasion resistance is high, but also where 
resistance towards different chemicals and moisture is demanded As an example 
of such products floors, floor headings, table tops, work tops and wall panels can 
be mentioned 

The thermosetting laminate mostly consists of a number of base sheets with a 
decor sheet placed closest to the surface. The decor sheet can be provided with a 
desired decor or pattern. Frequently used patterns usually represent the image of 
different kinds of wood or minerals such as marble or granite. The surface of the 
laminate can, at the laminating procedure, be provided with a structure, which will 
make the decor more realistic. Press plates with structure or structure foils are 
here frequently used during the pressing of the laminate. A negative reproduction 
of the structure in the press plate or the foil will be imprinted into the laminate 
during the laminating procedure. 

The structure suitably represents features characteristic for the pattern the decor 
represents in the laminate. The structure can be made coarse to simulate for 
example rough planed stone, or smooth with randomly placed pits and micro 
cracks to simulate polished marble. When the surface of wood is simulated the 
surface is provided with randomly placed thin oblong indentations which imitate 
pores. These indentations must be oriented in the direction of the growth of the 
simulated wood, which is indicated by the pattern of the graining, in order to make 
the result realistic Therefore the graining and also the simulated pores are 
oriented only in the longitudinal direction of the laminate. Since thermosetting 
laminates are often used on large surfaces for example floors, it is essential that 
the pattern doesn't repeat itself This is achieved by making a random pattern in 
the floor or by repeating the pattern with a low repetition frequency. 

It has for a long time been a great need to be able to manufacture a decorative 
thermosetting laminate with a decor pattern for example with decor sections 
directed in different directions with a matching surface structure Such a pattern 
simulates for example boards or bars placed in different directions. Since it has 
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been impossible to provide these patterns with a matching surface structure these 
patterns have been avoided or provided with a smooth surface. 

According to the present invention the above mentioned needs have been rnet and 
a thermosetting laminate with a decorative surface with a matching surface 
structure has been achieved. The invention relates to a process for the 
manufacture of a decorative thermosetting laminate, which laminate comprises 
thermosetting resin impregnated paper layers. A decor paper in the form of a web 
or a sheet, provided with a decor pattern including pattern sections with different 
directions and impregnated a with thermosetting resin, preferably 
melamine-formaldehyde resin which has then been dried, is placed as a surface 
layer on a base layer and bonded thereto by pressing under elevated pressure in a 
continuous press. The invention is characterised in that two or more matrixes, 
provided surface-structure, which each forms a surface structure section are used. 
The surface structure sections are, regarding surface structure, independent of 
each other, and are intended to at least mainly, but preferably completely coincide 
with corresponding decor pattern sections of the decor paper. The matrixes are 
accurately positioned on top of the decorative side of the laminate after the 
pressing. The laminate will hereby get a decor surface with a surface structure the 
different directions of which correspond with the directions of the different decor 
sections of the decor pattern. 

According to one embodiment of the invention the base layer consists of a number 
of conventional dry base layer paper webs, or base layer paper sheets, impregnated 
with thermosetting resin The resin in the uppermost of these is possibly 
melamine-formaldehyde resin. The rest of the webs or sheets preferably contain 
phenol-formaldehyde resin The decor paper web or decor paper sheet, is placed 
on top of the conventional base layer webs or base tayer sheets The different 
paper webs or a stack of sheets are then continuously laminated together at an 
elevated pressure and an elevated temperature. The pressure in the press is 
suitably 5 - 80 Bar, preferably 20 - 70 Bar, and the temperature is 140 - 200°C, 
preferably 150 - 180°C. 

At the drying of the resin impregnated paper webs the solvent 
is evaporated and the resin is partially cured to a so-called B-stage. The resin 
impregnated paper obtained is usually called pre-preg. 

According to another embodiment of the invention the base layer consists of a 
particle board or a fibre board. Hereby for example a table top or a laminate floor 
can be produced at the same time as the lamination of the thermosetting laminate, 
wherein an extra stage in the manufacturing can be avoided. 
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Preferably one or more matrixes constitutes the structure pattern surface on one 
or more rollers, with counterstays. The laminate taken out from the continuous 
press will pass between the rollers and the counterstays with the decor side 
towards the rollers at a continuous or a discontinuous pressure between the rollers 
and the counterstay. Hereby a three-dimensional structure which completely or 
partly coincides with the pattern of the decor can be achieved. Rollers having two 
or more matrixes suitably have a circumference which is adapted to the repetition 
distance of the direction variations in the decor pattern. 

The decor paper web or decor paper sheets respectively are preferably provided 
with positioning means such as colour dots, holes, code lines, indentations or the 
like. The positioning means are placed in a predetermined relation to the direction 
variations of the decor pattern. The positioning means are used for guiding the 
position of the roller or rollers via a sensor such as a scanner, photocell, 
pneumatic sensor, mechanical sensor or the like, so that the surface structure of 
these are accurately positioned on the respective pattern section 

A tolerance area is suitably used on the matrix in the 
demarcation between two adjacent, of each other independent, surface structure 
sections. The tolerance area consists of a 1 -20 mm wide, preferably 3 - 10 mm 
wide, field without structure. According to another embodiment a tolerance area is 
used on the matrix in the demarcation between two adjacent, of each other 
independent surface structure sections. This tolerance area consists of a 1 - 20 
mm wide, preferably 3-10 mm wide, field were the first structure is gradually 
transformed into the other surface structure. 

The lamination preferably takes place in continuous laminate press with two 
continuous steel belts wherein the surface structure is pressed in to the surface of 
the laminate by means of one or more rollers provided with a surface structure and 
placed after the laminate press. 

According to one embodiment also particularly characteristic pattern passages are 
provided with a suitable structure. The particularly characteristic pattern passages 
are for example, dividing lines between plates, bars, boards, blocks or the like, but 
also twigs, twig holes, cracks or the like which are visually simulated in the decor 
of the decor paper. These are stored as information which guides an engraving 
tool or a pressing tool of a rohot which provides the surface of the lahiiiidtc *iih a 
suitable surface structure in the said particularly characteristic pattern passages. 
The engraving tool or the pressing tool of the robot are synchronised via the 
positioning means in the decor paper. 
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The velocity of the rollers and/or the velocity of the continuous laminate press, 
and thereby the velocity of the decor paper web is suitably continuously guided. 
This is achieved by means of sensors such as mechanical sensors, scanners, 
photocells, ccd cameras, pneumatic sensors or the like These sensors will be 
utilised for detection of the positioning means so that an accurate match between 
decor and surface structure is received. 

The surface layer of the laminate suitably includes a so called overlay paper, 
preferably of alfa-cellulose, placed on top of the decor paper. The useful life of 
the laminate is hereby extended since the overlay has to be worn down before a 
visible wear of the decor sheet will take place The overlay paper is suitably 
impregnated with melamine-formaldehyde resin. At least one of the thermosetting 
resin impregnated sheets, preferably the uppermost is preferably coated with hard 
particles for example of silica, aluminium oxide and/or silicon carbide with an 
average size of 1 • 100 p.m, preferably about 5 - 60 nm The wear resistance is 
hereby increased further. 

The decor pattern can, for example, consist of a number of sections of parallel 
rows of bars, where the bars in adjoining rows are preferably mutually offset in the 
longitudinal direction. One section of bars is thereby arranged parallel to the 
longitudinal direction of the laminate and followed by a section of bars arranged 
perpendicularly to the previous section of bars and so on. 

A tolerance area is suitably used on the matrix in the demarcation between two 
adjacent, of each other independent, surface structure sections. The tolerance area 
consists of a I - 20 mm wide, preferably 3-10 mm wide, field without structure. 

According to another embodiment a tolerance area is used on the 
matrix in the demarcation between two adjacent, of each other independent, 
surface structure sections. The tolerance area consists of a I - 20 mm wide, 
preferably 3-10 mm wide, field were the first structure is gradually transformed 
into the other surface structure 

The invention is further explained together with the enclosed drawings showing 
different embodiments of the invention where, 

-Fionire I snhfcmatir.allv shows a continuous laminatine orocedure according to the 
invention where the laminate after the pressing is provided with a surface 
structure. 
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-Figure 2 schematically shows how a continuously manufactured laminate which 
has just left the laminate press is provided with a surface structure, according to 
the invention. 

•Figure 3 schematically shows, according to a second embodiment of the 
invention, how a continuously manufactured laminate which has just left the 
laminate press, is provided with a surface structure. 

Figure I shows one embodiment of the invention, wherein a number of different 
paper webs are laminated together in a continuous laminate press 10 provided with 
two continuous steel belts 14. The webs consist from below to top of: 

a) a number of base paper webs 4 which are impregnated with 
phenol-formaldehyde resin, 

b) one base paper web 4* which is impregnated with melamine-formaldehyde resin, 

c) one decor paper web 1 containing pattern sections with different directions 
which web is impregnated with melamine-formaldehyde resin, 

d) one overlay paper web 5 of alfa-cellulose impregnated with 
melamine-formaldehyde resin. The different webs are continuously fed in between 
the press belts 14 of the press 10, where they at a pressure of 40 Bar and a 
temperature of 175°C are laminated together whereby the laminate starts to cure. 
When the laminate has passed the press bands 14, two rollers 2' and 2 M 
respectively, which are provided with of each other independent surface structure, 
are alternately pressed towards the decor side of the laminate while the laminate 
passes between these rollers 2 and their counterstay rollers 13. The laminate is not 
fully cured at this stage. The rollers T and 2" are guided by means of a sensor 6 
which detects positioning means 3 (fig 2) in the form of code lines placed on one 
edge of the decor paper web t so that the respective surface structure is pressed 
towards a corresponding pattern section of the decor web The laminate 1 1 is 
thereafter cut into laminate sheets 12. The curing process will continue due to the 
contained heat in the laminate so that this becomes fully cured. The structure 
rollers 2' and 2" and/or the counterstay rollers 13 can if required be heated 
whereby the curing can be controlled. The counterstay rollers which suitably are 
made of metal can also be coated with a softer material such as a one or a few 
millimetres thick replaceable paper layer. The coating material can also be 
composed of a few millimetres thick rubber layer with a hardness of 30 Shore A - 
50 Shore D depending on the compactness »nH depth of the surface structure. The 
surface structuring is hereby facilitated, especially when the surface structure is 
deep. 
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The rollers 2 and/or the counterstay rollers 13 can also be provided with pressure 
sensitive sensors, suitably of piezo-electric type so that the pressure between the 
rollers 2 and the counterstay rollers 13 can be guided accurately The pressure 
sensitive sensors can suitably also be combined with a thickness measuring by 
detecting the distance between a roller 2 and a counterstay roller 13. Hereby the 
degree of curing of the laminate at the position of the rollers 2 can continuously 
be monitored by establishing the correlation between the depth of the structure 
impression and the applied force. By guiding the velocity of the press belts 14 or 
the temperature in the press, the degree of curing at the position of the structure 
rollers 2 can be adjusted. Hereby the type of micro cracks which will appear in the 
surface of the laminate when you try to press a surface structure into a laminate 
with to high a degree of curing can be avoided. 

The laminate can further, after it has been provided with surface structure, be 
heated for example by means of infrared radiators, or hot air to speed up the 
remaining curing. 

Figure 2 shows a part of a continuous laminating process according to the 
invention where the laminate is provided with a surface structure The laminate 11 
has just passed the press bands and is not fully cured. The decor paper web which 
is provided with an alternating lengthways and crossways bar pattern with wood 
graining, is at one edge provided with positioning means 3 in the form of code 
lines. The code lines 3 are detected by a sensor 6 which, via an adjustable control 
device 7 (fig.l), guides the rollers T and 2" respectively which are provided with a 
surface structure. The first roller T which is provided with a longitudinal surface 
structure is pressed towards the laminate while the longitudinal decor pattern 
passes. The first roller T will then be lifted, after which the second roller 2", 
which is provided with a crossways surface structure, will be pressed towards the 
laminate while the crossways decor pattern passes. The rollers 2 1 and 2" will 
hereby alternately be pressed towards the decorative surface of the passing 
laminate 11 so that this surface will be provided with a surface that matches the 
decor. The counterstay rollers of the rollers 2\ 2 1 ' are not shown in the figure. 
Decors with more than two directions, and other directions than lengthways and 
crossways can be achieved by for example using more then two rollers. The rollers 
can then each be provided with one or more surface structures which each 
corresponds to one of the pattern directions of the decor. The rollers can also be 
parted so that each roller only partly covers the width of the laminate. 

Figure 3 shows, according to 8 second embodiment of the invention, a part of a 
continuous lamination process, where the laminate is provided with a surface 
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structure. The laminate II has just passed the press belts and is not fully cured. 
The decor paper web which is provided with an alternating lengthways and 
crossways bar pattern with wood graining is along one edge provided with 
positioning means 3 in the form of code lines. The code lines 3 are detected by a 
sensor 6 which via an adjustable control device 7 guides the roller 2 provided with 
a number of surface structured matrixes. The matrixes are each provided with a 
lengthways or a crossways surface structure. The surface structures and the 
circumference of the roller 2 respectively are adapted to the different decor 
sections, and the pattern repetition of the laminate 11. The roller will thereby be 
continuously pressed towards the surface of the laminate 1 1 while it passes. The 
positions of the different surface structure sections of the roller are detected via 
code lines 3' by a sensor 6\ The adjustable control device 7 guides, by comparing 
the signals from the two sensors 6 and 6', the velocity of the roller by means of a 
motor 15 The laminate 11 is hereby provided with a surface structure 
corresponding to the decor. The counterstay roller of the roller 2 is not shown in 
the figure In some cases, as for example when the differences between the 
circumference of the roller 2 and the repetition distance of the pattern in the decor 
web has become to big to adjust while pressing, the roller 2 can be slightly lifted 
for a short moment. It is also possible to lower the conterstay roller 13 for a short 
moment. These big differences can for example be caused by the thermal expansion 
of the laminate. While the roller 2 is lifted, or the conterstay roller 13 lowered, the 
position of the roller 2 can be adjusted in respect to the pattern of the decor paper 
web by means of the code lines 3 and 3' respectively. This short adjustment period 
suitably takes place while a demarcation between two decor pattern sections with 
different directions pass the roller 2. 

Particularly characteristic pattern passages such as twigs, dividing lines or the like 
can also be provided with a suitable structure by using one or more robots 
provided with an engraving or a pressing tool. Information regarding the surface 
structure and position of each pattern section is stored as, for example computer 
information on an optical disc. A sensor 6 which continuously reads the code lines 
6, transmits the detected position code to the guiding program of the robots so 
that the guiding information for the intended pattern passage can be collected from 
the optical disc. By combining the process described in figure J with the above 
described robots a very realistic surface structure can be produced. 

The invention is not limited by the shown embodiments, since they can be varied 
within the scoop of the invention. For example the decor web, and possibly the 
base layer webs and the overlay web can be cut into sheets. The sheets will then be 
stacked into bundles which are then one by one fed into the press. The bundles can 
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also be supplemented with a base layer for example of particle board or fibre 
board, wherein for example a table top or a laminate floor can be produced in one 
step. When such a base layer is used, a number of impregnated sheets, so called 
contra layers, are placed on the backside of the body. The particle or fibre boards 
can one by one be fed through the press, placed close to each other, wherein decor 
paper, overlay, contra layer etc. can be feed into the press in the form of a web 
from rolls. The paper webs that are placed towards the base layer can be coated 
with glue. Alternatively also the body can be coated with glue. This glue coating 
will however in most cases not be necessary since the thermosetting resin, which 
the paper has been impregnated with, will be sufficient to bond the paper to the 
base layer. 
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1. A process for the manufacture of a decorative thermosetting laminate, which 
laminate comprises thermosetting resin impregnated paper layers, wherein a 
decor paper in the form of a web or a sheet (I), provided with a decor pattern 
having pattern sections with different directions and impregnated with 
thermosetting resin, preferably melamine-forraaldehyde resin which resin has 
then been dried, is placed as a surface layer towards a base layer and bonded 
thereto by pressing at an elevated pressure in a continuous laminate press, 
characterised in that two or more matrixes, provided with surface-structure, 
each forming a surface structure section, which sections are, regarding surface 
structure, independent of each other, and that said surface structure sections 
are intended 1o at least mainly, but preferably completely coincide with 
corresponding decor sections of the decor paper (1), are accurately positioned 
on top of the decorative side of the laminate after the pressing and are pressed 
on to this, whereby the laminate will get a decor surface with a surface 
structure the different directions of which correspond with the directions of the 
different decor sections of the decor pattern. 

2. Process according to claim 1 characterised in that the base layer is consists of 
a number of conventional dry base layer paper webs (4, 4') or base layer sheets 
respectively, impregnated with a thermosetting resin wherein the resin in the 
uppermost (4*) of these possibly is melamine- formaldehyde resin while the rest 
of the webs or sheets preferably contain phenol-formaldehyde resin, wherein 
the decor paper web (1) or decor paper sheet respectively, is placed on top of 
the conventional base layer webs (4, 4') or base layer sheets after which the 
different paper webs or a stack of sheets, continuously are laminated together 
at an elevated pressure and an elevated temperature. 

3. Process according to claim 1 characterised in that the base layer consists of a 
particle board or a fibre board. 

4. Process according to any of the claims 1 - 3 characterised in that one or more 
matrixes constitute the structure pattern surface on one or more rollers (2), 
with a counterstay (13), wherein the laminate, taken out from the continuous 
press, passes between the rollers (2) and the counterstay (13) with the decor 
side towards the rollers (2) at a continuous or discontinuous pressure between 
ine j oilers (2) ami the couiiieoiay (i3). 

5. Process according to claim 4 characterised in that rollers (2) containing two or 
more matrixes have a circumference adapted to the repetition distance in the 
direction variations of the decor pattern. 



WO 97/3 J776 



10 



PCT/SE97/00311 



6. Process according to any of the claims 1 - 5 characterised in that the decor 
paper web (1) or the decor paper sheets are provided with positioning means 
(3) such as colour dots, code lines, holes, indentations or the like, and that said 
positioning means (3) are placed in a predetermined relation to the variations 
of direction in the decor pattern. 

7. Process according to claim 6 characterised in that the positioning means (3) are 
used for guidance of the position of the roller or rollers (2), via a sensor (6) 
such as a scanner, photocell, pneumatic sensor, mechanical sensor or the like, 
so that the surface structure of these is accurately positioned on the respective 
pattern section. 

8. Process according to any of the claims 1 - 7 characterised in that the decor 
pattern consists of a number of sections of parallel rows of bars, where the 
bars in adjoining rows are preferably mutually offset in the longitudinal 
direction, wherein one section of bars arranged parallel to the longitudinal 
direction of the laminate is followed by a section of bars arranged 
perpendicular to the previous section of bars. 

9. Process according to any of the claims 1 - 8 characterised in that a tolerance 
area is used on the matrix in the demarcation between two adjacent, of each 
other independent, surface structure sections, which tolerance area consists of 
a l - 20 mm wide, preferably 3 - 10 mm wide, field without any structure. 

10. Process according to any of the claims I - 8 characterised in that a tolerance 
area is used on the matrix in the demarcation between two adjacent, of each 
other independent, surface structure sections, which tolerance area consists of 
a 1 - 20 mm wide, preferably 3 - 10 mm wide, field were the first structure is 
gradually transformed into the other surface structure. 

11. Process according to any of the claims 1-10 characterised in that the surface 
layer of the laminate includes a so-called overlay paper (5), preferably of 
alfa-cellulose, placed on top of the decor paper (I). 

12. Process according to claim 11 characterised in that the overlay paper (5) is 
impregnated with melamine-formaldehyde resin. 

13. Process according to any of the claims 4-12 characterised in that counterstays 
tu) are rollers and the surface structure provided rollers (2) and/or the 
counterstay rollers (13) are heated. 



WO 97/31776 PCTYSE»7/D03 1 1 

14. Process according to any of the claims 1 - 13 characterised in that particularly 
characteristic pattern sections such as dividing lines between plates, bars, 
boards, blocks or the like, but also twigs, twig holes, cracks or the like which 
are visually simulated in the decor of the decor paper (1). are stored as 
information, that said information is used when providing the surface of the 
laminate with a suitable surface structure in said particularly characteristic 
pattern sections, via an engraving tool or a pressing tool of a robot, and that 
said engraving tool or pressing tool of the robot is synchronised via the 
positioning means (3) in the decor paper (1). 

15. Process according to any of the claims 1 - 14 characterised in that the pressure 
in the press is 5 - 80 Bar, preferably 20 - 70 Bar, and that the temperature is 
140 - 200°C, preferably 150 - 180°C. 

1 6. Process according to any of the claims 1-15 characterised in that the velocity 
of the rollers (2) and/or the velocity of the continuous laminate press, and 
thereby the velocity of the decor paper web (I) is continuously guided by 
means of sensors such as mechanical sensors, scanners, photocells, ccd 
cameras, pneumatic sensors or the like and the positioning means (6) so that an 
accurate match between decor and surface structure is obtained 

17. Process according to any of the claims 1 - 16 characterised in that at least one 
of the thermosetting resin impregnated sheets (1 or 5 respectively), preferably 
the uppermost is coated with hard particles for example silica, aluminium oxide 
and/or silicon carbide with an average size of I - 1 00 nm, preferably about 5 - 
60 y,m. 
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